It is well known that there are a variety of methods for treating symptoms related to lumbar radiculopathy caused by a herniated or prolapsed intervertebral disc. Traditionally, these methods have employed so called 'conservative' (non-surgical) or surgical techniques, each having its own group of advocates and practitioners. Surgical treatment, besides having an inherent risk of surgical and anaesthetic mortality, bears many other hazards. These include paralysis of the foot (Youmans, 1973) , disturbing paraesthesias, adhesive arachnoiditis with resultant paraplegia and bladder dysfunction (Smolik and Nash, 1951) , wound infection, and thrombophlebitis (Raaf, 1959) , as well as persistence and even aggravation of the original pain for which operation was initially undertaken (Spurling and Grantham, 1949; Smolik and Nash, 1951; Raaf, 1959; Rosen, 1969) . Conservative therapy, on the other hand, frequently requires prolonged bed rest and may be associated with protracted disability (Friedenberg and Shoemaker, 1954; Millikan, 1962) . More recently, intradiscal injection ofchymopapain has come into vogue, but this requires a degree of 'Presented, in part , at the 26th Annual Meeting of the American Academy of Neurology, San Francisco, Cal., 1974. (Accepted 27 June 1975) 1211 skill and special training and also bears specific risks (Wiltse et al., 1975) . Consequently, a treatment which could rapidly alleviate the symptoms and signs due to herniated lumbar disc, and not require the mastery of a new technique, would be a valuable addition to our therapeutic armamentarium.
The use of corticosteroids for the relief of disc symptoms (Feffer, 1956; Naylor and Turner, 1961; Segal and Gardner, 1962; Dilke et al., 1973) has been based upon the observation that inflammatory and oedematous changes in and around the nerve root are present (Irsigler, 1951; Lindahl and Rexed, 1951; Berg, 1953; Rosen, 1969; Marshall and Trethewie, 1973 There was no significant difference between the group of patients ultimately requesting surgery and the non-surgical category in regard to the degree of physical labour involved in their occupations.
RESULTS
During the initial hours of treatment all patients noted marked decrease in pain. This was manifest not only in their subjective response but also in the fact that those for whom pain medication had been previously ordered stopped asking for it. Also considered to be a subjective sign of improvement was their expressed desire to walk even when pain had previously restricted them to bed rest, in some cases for as much as three weeks before treatment. Despite the marked relief or complete absence of pain, the first 80 patients in the series were urged to remain at bed rest. The next 20 patients in the series were allowed free ambulation. At the end of the treatment period 10 patients who noted return of pain expressed a desire for surgery, although they readily admitted that their pain was less severe than before treatment. Two of these were refused surgery at that time because of multiple level involvement. Eight had surgery. One figures for the non-surgical group would be 17.5% and 82.5% (Fig. 1) . One patient who had surgery and suffered bowel and bladder complications in addition to aggravation of pain committed suicide 11 months after surgery. Of the 80 non-surgically treated patients, 54 were able to return to their former occupations, one had to accept a less physically active job, seven were completely disabled, and 18 were retired before entering the study. In the surgical group, the comparable figures were eight returned to former job, three took less strenuous job, six were completely disabled, and three had retired before entering the study (Table) .
DISCUSSION
Since the original clinical description by Mixter and Barr (1934) , the belief has been held that the symptoms and signs produced by a herniated lumbar disc are due to mechanical compression of the nerve root by the disc material (Charlton, 1962; Crock, 1970) . Little attention has been paid to the observation that the nerve roots may appear swollen, hyperaemic, and inflamed when exposed at surgery (Raaf, 1959) . Swollen roots can also be seen myelographically (Berg, 1953) .
The fact that between 3500 and 63% of patients with ruptured lumbar discs have an elevation of spinal fluid protein (Albert et al., 1955; Raaf, 1959; Rosen, 1969) would also be in favour of an inflammatory process in the pathogenesis of symptoms and signs. In a direct histological study of biopsy specimens from the posterior nerve root exposed at operation in patients with sciatica, Lindahl and Rexed (1951) found inflammatory changes in seven out of 10 cases. Irsigler (1951) , in a similar study, found acute or chronic inflammatory changes in the nerve roots of patients who had prolapsed lumbar discs. Berg, in a myelographic study in 1953 noted the reduction in the size of swollen lumbar roots coincident with clinical improvement in the absence of any change in the myelographic appearance of the disc protrusion. He stated, 'It is not the disc protrusion as such but secondary pathoanatomic changes which are responsible for the symptoms. These changes are probably inflammatory in nature, taking the appearance of edema of the roots'. A reduction in nerve root swelling occurred while a 33 year old patient in the current study was on dexamethasone therapy, without change in the size of the herniated disc (Fig. 2) . There are other studies that demonstrate that ruptured lumbar disc and nerve root compression may coexist without symptoms (Hitselberger and Witten, 1968) and that patients with herniated discs may have complete remission after conservative treatment without a change in the myelographic appearance of the disc (Falconer et al., 1949) . These findings favour the view that mechanical compression alone is not a sufficient cause of the symptoms seen in ruptured disc disease.
The logical therapeutic extension of the concept that an inflammatory process plays a major role in the morbidity of ruptured lumbar discs is the use of corticosteroids. Jones and Barnett (1955) Dilke and co-authors (1973) reported on the use of 80 mg methylprednisolone injected extradurally in a controlled double-blind trial of 100 consecutive patients who were diagnosed as having root compression by a herniated disc. They found that the relief of pain was significantly greater and more frequent in the treated than in the non-treated group. They attributed improvement to the anti-inflammatory properties of the steroid. However, it should be noted that their patients were not studied myelographically before randomization.
In this study, 100 consecutive patients with myelographically proven herniated discs who had signs and symptoms were treated in a standardized fashion with intramuscular dexamethasone, initially with high but tapering dosage for a period of seven days. An example of the effect of this treatment on the reduction of nerve root swelling is seen in Fig. 2 . The rapid improvement in signs and symptoms in a period of 24-48 hours is similar to other reports in the literature in which other preparations of corticosteroid medication were administered by other routes (Feffer, 1956; Naylor and Turner, 1961) .
Although bed rest was prescribed coincidentally with the dexamethasone in the majority of patients, it is highly unlikely that such rapid improvement could have occurred with bed rest alone. Fifteen of the patients in this series had between seven and 21 days (average 13.3 days) of complete bed rest without satisfactory improvement of pain until treatment with dexamethasone started. Within 24-48 hours of beginning treatment these patients, as well as all others on this regimen, showed rapid relief or disappearance of pain. This occurred even in the 20 patients who had been allowed to walk about freely, demonstrating that bed rest was not essential to the reversal of symptoms and signs. Pearce and Moll (1967) , in a study of patients with acute lumbar disc lesions treated by bed rest alone, found that a minimum of two weeks, and more often three weeks, were required for very gradual relief of pain. Their patients were hospitalized for a minimum of three to five weeks. In a study of 36 conservatively treated patients with myelographically proven lumbar disc herniations, Friedenberg and Shoemaker (1954) found that a minimum of one to three weeks of bed rest was required for improvement of pain and that at the end of this period the patients needed a back support to sustain relief. Although it appears likely that restriction to bed is of benefit in reducing symptoms of disc herniation, the relief of pain afforded by bed rest alone is a gradual slow process requiring several weeks in most cases. By contrast, the consistent improvement in the 20 ambulatory patients in this study, as well as the rapid improvement after starting dexamethasone in the 15 patients who had not previously responded satisfactorily to bed rest alone, would tend to mitigate the role of bed rest as compared with dexamethasone therapy.
Towards the end of the treatment period, when the dose of dexamethasone was lowest, some patients noted increasing amounts of pain, but never as severe as before treatment began. When some of these patients were treated again with the initial high dose of dexamethasone their pain disappeared.
Of the 10 patients in this study who were not satisfied with the degree of pain relief at the end of their hospital treatment, eight had surgery. It should be noted that these patients were no different from the remaining 92 in their initial pain relief. It did not appear that consideration of age entered into the decision for surgery, since these cases varied from 17 to 73 years old.
Neither did it seem that consideration of the strenuousness of occupation was a major factor, since these patients rated their occupations as no more physically taxing than did the group who did not have surgery. Some retired patients opted for surgery, whereas several labourers were in the non-surgical group. One patient who had surgery during the initial hospitalization was satisfied with the degree of pain relief but surgery was recommended because of persistent foot drop which, however, did not improve in the postoperative follow-up. In this regard, Anderson and Carlsson (1966) observed that only 4700 of patients who had surgery for lumbar disc herniation associated with foot extensor paralysis showed some improvement in the paralysis. They concluded that foot extensor paralysis need not be considered an indication for discectomy and observed that relief from pain was the most important factor in choosing treatment.
The long term natural history of non-surgically treated patients with herniated lumbar discs is not well known. There are few studies in the literature which discuss this subject. During a long-term follow-up averaging eight years in 68 patients, Pearce and Moll (1967) found that 7% required surgery for relief of symptoms. This compares with a surgical rate of 11 out of 91 subjects (12%) who needed surgery during the average follow-up period of slightly over 15 months in the current study. It Pearce and Moll (1967) . It should be noted that their cases were not myelographically verified.
After an average follow-up of five years, Friedenberg and Shoemaker (1954) found that 47% of 36 patients with myelographically proven discs were pain free, whereas 31% had mild residual pain and 22% had severe residual pain. From these figures it would appear reasonable to predict that, after an acute attack of pain due to herniated lumbar disc disease has subsided, the large majority of patients will have either no further recurrence or only mild residual pain.
Of great significance to the individual patient is his or her ability to resume gainful employment after being disabled by disc symptoms. In the long-term follow-up in this study, the chances of not being able to return to the same employment, either because of complete or partial disability, were 4500 in the surgical group as compared with 1000 in the non-surgical group. The chances of being able to return to the same job as before the illness was greater in the non-surgical group (67.50%) than in the surgically treated group (400o) (Table) . These differences were not significantly affected when the number of retired people were discounted in each group. From the data it would appear that the patients who did not have surgery fared considerably better in regard to employment than those who underwent discectomy.
It would be interesting to know if a repeated brief course of treatment with dexamethasone sometime during the long-term follow-up period would have been of benefit in some of the patients who had a recurrence of severe pain, and whether such treatment could have avoided surgery in the 11 patients who had discectomy during that period. This question is currently being evaluated.
This study indicates that the use of the antiinflammatory agent, dexamethasone, is a valuable addition to the current therapeutic armamentarium for relieving the symptoms and signs of acute lumbar disc herniation. It is easily administered, has a rapid onset of action, and appears to be uniformly effective without serious side-effects when used in the manner reported. While this study cannot be considered a valid comparison with the results of surgical treatment (because of the small number of surgical cases) it offers hope that more patients with a lumbar disc lesion can be treated satisfactorily without surgery. 
